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(57) Abstract 

A multi-function UART (universal asynchronous receiver transmitter) for use in a data processing system, includes an interface (10) 
for connection to a host CPU bus (20); a transmitter FIFO (11) connected to the interface (10); a parallel-to-serial converter (12) connected 
to an output of the transmitter FIFO (11) to provide a serial data stream; a pulse shaper (13) for controlling the pulse length of each output 
pulse of the parallel-to-serial converter (12) according to value of the corresponding serial bit; output selector (14) for selecting one of 
outputs of the parallel-to-serial converter (12) and the pulse shaper (13); a receiver input stage (15) having a pulse width discriminator 
(18) and a clock recovery circuit (19); a serial-to-parallel converter (16) connected to an output of the receiver input stage; and a receiver 
FIFO buffer (17) connected between the serial-to-parallel converter (16) and the interface (10). 
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DESCRIPTION 
MULTI-FUNCTION UART 

Technical Field 

This invention relations to a multi-function UART 
(universal asynchronous receiver transmitter) intended for 
use in a data processing system, such as a personal 
computer. 

Background Art 

Where an infrared interface is required in a data 
processing system it is usually to employ a standard UART 
device in a form of an LSI (large scale integrated) circuit, 
which is usually "NS16550 M UART by National Semiconductor 
Inc. or a "16550" compatible UART, and attach a separate 
IrDA (Infrared Data Association) modem, which is an 
infrared modem based on one of IrDA standards, to the 
transmit and receive lines. However, if the system also 
has a serial interface such as an RS2 32 interface the 
serial interface will also usually include a 16550 
compatible UART. This duplication not only wastes space 
and money, but also substantially doubles the effort 
required for programming. 

Disclosure of Invention 

The object of the present invention is the provision 
of a multi-function UART so as to avoid duplication. 

In accordance with the invention there is provided a 
multi-function UART for use in a data processing system, 
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comprising, an interface for connection to a host processor 
bus, a transmitter FIFO (first-in first-out) buffer 
connected to the interface, a parallel-to-serial converter 
connected to an output of the transmitter FIFO buffer to 
provide a serial data stream, a pulse shaper for 
controlling pulse length of each output pulse of the 
parallel-to-serial converter according to value of a 
corresponding serial bit, output selection means for 
selecting one of outputs of the parallel-to-serial 
converter and the pulse shaper, a receiver input stage 
including a pulse length discriminator and bit clock 
recovery means, a serial-to-parallel converter connected to 
an output of the receiver input stage, and a receiver FIFO 
buffer connected between the serial-to-parallel converter 
and the interface. 

RS2 32 and IrDA interface functions can thus be 
included in a single device enabling considerable savings 
to be made. 

Brief Description of Drawings 

FIG. 1 is a block diagram of a multi-function UART in 
accordance with a preferred embodiment of the present 
invention; and 

FIG. 2 is a block diagram showing a construction of 
the interface block. 

Best Mode for Carrying out the Invention 

The UART shown in FIG. 1 includes an interface block 
10 for connection to the host CPU (central processing unit) 
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bus 20. The interface block receives address data, a read 
control signal, a write control signal and a chip select 
signal from the host CPU bus 20, and send a transmitter 
interrupt request (TX IRQ) and a receiver interrupt request 
(RX IRQ) to the host CPU bus 20 as well as it interchanges 
data with the host CPU bus 20. 

As shown in FIG. 2, the interface 10 contains memory 
registers 21 to 30 which are all configuration registers 
for the UART. The memory registers includes a receiver 
buffer register (RBR) 21 storing a received byte, a 
transmitter holding register (THR) 22 holding a transmit 
byte, a FIFO (first-in first-out) status register (FSR) 23 
indicating status of the transmitter and receiver FIFO 
buffers 11 , 17, a FIFO control register (FCR) 24 for 
controlling FIFO buffers 11, 17, a line control register 
(LCR) 25 for setting a divisor latch access bit (DLAB) and 
parameters for asynchronous communication, a line status 
register (LSR) 26 indicating the status of the 
communication line, a pulse width register (PWR) 27 for 
setting a width of an IrDA transmit pulse, a baud rate 
prescaler (BRP) 2 8 including an IrDA enable bit and storing 
bits 3-0 of the baud rate divisor, a first divisor latch 
(DLL) 29 storing bits 11-4 of the baud rate divisor and a 
second divisor latch (DLM) 30 storing bits 19-12 of the 
baud rate divisor. Table 1 below shows the address, bit 
constitution and function of each of the memory registers 
21 to 30. 
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The interface block 10 performs all address and 
select decoding for the UART. 

The IrDA enable bit of. the BRP register 2 8 is reset 
when the UART is to operate in a standard mode, that is, an 
RS232 serial transmission mode and the IrDA enable bit is 
set when the UART is to operate in an infrared mode, that 
is, an IrDA transmission mode. 

On the transmission side, the UART includes a 
transmitter FIFO (first-in first-out) buffer 11 which 
receives data to be transmitted from the interface 10 as TX 
words and can store up to 16 bytes of the data. The output 
of the FIFO 11 is connected to a parallel-to-serial 
converter 12 which takes data one byte at a time from the 
transmitter FIFO 11, truncates them to the correct bit 
length specified by the LCR register 25 of the interface 10. 
The converter 12 also calculates the parity bit (if 
required) and adds start and stop bits. The converter 12 
outputs a standard RS2 32 serial data stream as TX serial 
data at the baud rate specified by the BRP, DLL and 
DLM registers 28 to 30 of the interface 10. 

An IrDA pulse shaper 13 operates on the data stream 
from the converter 12 to provide an IrDA compatible pulse 
train with short pulses for "0"s in the RS232 stream and 
longer pulses (of length defined by the value held in the 
PWR register 27 of the interface 10) for "l"s in the RS232 
serial data stream. An output selector 14 controlled by 
the IrDA enable bit in the BRP register 28 of the interface 
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10 is connected to pass the output of either the converter 
12 or the pulse shaper 13 to the final output terminal. 

On the receiver side, there is a receiver input stage 
15 which receives the input pulse stream and includes a 
pulse width discriminator 18 and a clock recovery circuit 
19. This input stage 15 produces by a receive clock pulse 
for each pulse received and when an IrDA mode constructs an 
RS2 32 serial train from the received pulses in accordance 
with whether the received pulse lengths exceed the set IrDA 
pulse width. Concretely, in the IrDA mode, the input stage 
15 outputs "0" for a received pulse having a length shorter 
than the predetermined length defined by the value held in 
the PWR register 27 of the interface 10 and outputs 1 for 
a received pulse longer than the predetermined length. 

A serial to parallel converter 16 converts the serial 
data back into bytes based on the receive clock pulse and 
checks for correct framing and parity. The output of the 
converter 16 is passed to a receiver FIFO buffer 17. The 
receiver FIFO 17 is similar to the transmitter FIFO 11 in 
construction, but stores additional information for every 
byte stored representing the framing and parity error 
status checked by the converter 16 . 

It should be noted that in addition to the advantages 
already referred to above the UART also has the advantage 
of allowing RS232 and IrDA interfaces to share an IRQ and 
address which could be important in a personal computer 
application. Reduction of chip area and size are of more 
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importance in such applications as mobile telephone 
handsets . 
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CLAIMS 

1. A multi-function UART (universal asynchronous 
receiver transmitter) for use in a data processing system, 
comprising: 

an interface for connection to a host processor bus; 

a transmitter FIFO (first-in first-out) buffer 
connected to the interface; 

a parallel-to-serial converter connected to an output 
of the transmitter FIFO buffer to provide a serial data 
stream; 

a pulse shaper for controlling pulse length of each 
output pulse of the parallel-to-serial converter according 
to value of a corresponding serial bit; 

output selection means for selecting one of outputs 
of the parallel-to-serial converter and the pulse shaper; 

a receiver input stage including a pulse length 
discriminator and bit clock recovery means; 

a serial-to-parallel converter connected to an output 
of the receiver input stage; and 

a receiver FIFO buffer connected between the serial- 
to-parallel converter and the interface. 

2 A multi-function UART according to claim 1, 

wherein the interface includes memory registers which can 
be programmed in use with configuration data for use by the 
UART, and one of the memory registers including a portion 
to determine whether the UART is to operate in standard 
mode or infrared mode . 



8 



WO 99/59074 



PCT/JP99/02376 



3. A multi-function UART according to claim 2, 
wherein one of the memory registers includes a portion to 
determine a duration of the pulse length. 

4. A multi-function UART according to claim 2, 
wherein the pulse shaper provides a pulse having a first 
length for each bit of "0" in the serial data stream and a 
pulse having a second length for each bit of "1" in the 
serial data stream, the second length being longer than the 
first length. 

5. A multi-function UART according to claim 4, 
wherein one of the memory registers includes a portion to 
determine the second length. 

6. A multi-function UART according to claim 1, 
wherein the receiver input stage constructs an serial data 
train from received pulses thereto in accordance with 
whether a length of the received pulse exceeds a 
predetermined pulse width. 

7. A multi-function UART according to claim 5, 
wherein the receiver input stage constructs an serial data 
train from received pulses thereto in accordance with 
whether a length of the received pulse exceeds the second 
length. 
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